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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam Mo Noname 168 Dam
State Located Missouri
County Located Clay County
Stream Tributary to Missouri River
Date of September 21, 1978

Inspection

Mo Nonanme 168 Dam was inspected by an interdisciplinary team of
engineers from Hoskins-Western-Sonderegger, Inc. The purpose of the
inspection was to make an assessment of the general condition of the
damn with respect to safety, based upon available data and visual in-
spection, in order to determine if the dam poses hazards to human life
or property.

The guidelines used in the assessment were furnished by the Depart-
ment of the Army, Office of the Chief of Engineers, and developed with
the help of several Federal and State agencies, professional engineering
organizations, and private engineers. Based on these guidelines, this
dam is classified as a small size damn with a high downstream hazard
potential. Failure would threaten life and property. The estimated
damage zone extends three miles downstream of the dam. Within the
first 3/4 mile downstream of the dam are three to four houses and
associated buildings, three improved road crossings, two railroad tracks
and two power lines. The floodplain is farmed. Located just upstream
of the dam is a small reservoir.

Our inspection and evaluation indicates that in consideration of
the small volume of water impounded, 50% of the Probable Maximum Flood
is the appropriate design flood. The spillway of this dam meets this
criteria. The spillway will pass the 100-year event as well as 77% of
the Probable Maximum Flood (PMF) without overtopping the dam. The
Probable Maximum Flood (PMF) is defined as the flood that mdy be ex-
pected from the most severe combination of critical meteorologic and
hydrologic conditions that are reasonably possible in the region.

Seepage and stability analyses comparable to the requirements of the
"Recommuended Guidelines for Safety Inspection of Dams" were not available,
which is considered a deficiency. These analyses should be obtained in
the future.

Deficiences visually observed by the inspection team were several
trees (up to 12" diameter) growing on the upstream slope, dense growth
of trees, brush and weeds covering the downstream slope, a 6' x 6'
erosion channel descends the right abutment in the vicinity of the
principal spillway riser, and the 36" diameter corrugated metal spillway
riser is in an extremely deteriorated condition.
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Several items of preventive maintenance need to be initiated by the
owner. These are described in detail in the body of the report.

Harold' P.'Hoskins, P.E.
Hoskins-Western-Sonderegger, Inc.
Lincoln, Nebraska

I
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PHASE I INSPECTION REPORT
NATION DAM4 SAFETY PROGRAM
MO NONAME DAM 168-MO 10583

CLAY COUNTY, MISSOURI

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority. The National Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of safety inspection of dams
throughout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of Mo Noname Dam 168 be made.

b. Purpose of Inspection. The purpose of the inspection was to
make an assessment of the general condition of the dam with
respect to safety, based upon available data and visual
inspection, in order to determine if the dam poses hazards
to human life or property.

c. Evaluation Criteria. Criteria used to evaluate the dam were
furnished by the Department of the Army, Office of the Chief
of Engineers, in "Recommiended Guidelines for Safety Inspection
of Dams". These guidelines were developed with the help of
several Federal agencies and many State agencies, professional
engineering organizations, and private engineers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(1) This dam is an earth embankment about 500 feet in length
and 30 feet in height. Topography around the dam is moder-
ately steep. Materials on the slopes surrounding the dam
consist of loess or reworked loess soils underlain by
shales and limestones. Materials on the slopes of the
dam consist of variably sized rock. The materials on the
crest of the dam consist of silty clay and gravel.

(2) The spillway consists of a 36-inch diameter corrugated
metal pipe riser and a 30-inch diameter concrete pipe
passing through the dam near the right abutment and
extending approximately 275 feet downstream from the
dam.

(3) An emergency spillway approximately 50 feet wide has been
cut through the left abutment.

(4) Pertinent physical data are given in Paragraph 1.3, below.



b. Location. The damn is located in the southwestern portion of
Clay County, Missouri, as shown on Plate A-2. The dam and the
lake formed by the dam is shown on Plate A-i in the SW 1/4 of
Section 2, T5ON, R32W.

c. Size Classification. Criteria for determining the size
classification of dams and impoundments are presented in the
guidelines referenced in Paragraph l.lc, above. Based on these
criteria, this dam and impoundment is in the small size
category.

d. Hazard Classification. Guidelines for determining hazard
classificafion are presented in the same guidelines as
referenced in Paragraph c, above. Based on referenced guide-
lines, this dam is in the High Hazard Classification. The
estimated damage zone extends three miles downstream from the
dam. Within the first mile downstream of the dam are three to
four houses and associated buildings, three improved road
crossings, two railroad tracks, and two power lines.

e. Ownership. This dam is owned by the Great Midwest Corporation,
833 Northeast Underground Drive, Kansas City, Missouri 64161,
Attention: Donald Woodard.

f. Purpose of Dam. The dam forms a 3.5 acre ± impoundment. The
current use of the dam appears to be exclusively for flood
control.

g. Design and Construction History. No design or construction
data were available.

h. Normal Operating Procedure. There are no controlled outlet
works for this dam. No information was available on fluctua-
tion of the lake level.

1.3 PERTINENT DATA

a. Drainage Area - 193 acres (determined by consultant).

b. Discharge at Damsite.

(1) All discharge at the damsite is through an uncontrolled
corrugated metal riser pipe and reinforced concrete
conduit principal spillway and/or a grassed earth channel
ungated emergency spillway. The principal spillway intake
riser has been modified considerably from its original
configuration to facilitate lowering of the normal
reservoir water level. The information obtained by the
inspection are given in the appended photos and in
Section 1.3 i (1) below.
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I
(2) Estimated maximum flood at damsite - unknown.

(3) The principal spillway capacity varies from 0 c.f.s. at
its present crest (elevaion 797.3 M.S.L.) to 15.7 c.f.s.
at the crest of the emergency spillway (elevation 820.4).

(4) The principal spillway capacity at maximum pool (elevation
822.2) is 16.2 c.f.s. Maximum pool elevation is the
minimum dam crest elevation at the left abutment.

(5) The emergency spillway capacity at maximum pool elevation
is 177 c.f.s.

(6) The total spillway capacity at maximum pool elevation is

193 c.f.s.

c. Elevation (Feet Above M.S.L.).

(1) Top of dam - 823.2 (average from survey 21 September 1978).

(2) Principal spillway crest (present) - 797.3.

(3) Emergency spillway crest - 820.4.

(4) Streambed at center line dam - 790 -.

(5) Maximum tailwater - unknown.

d. Reservoir. Length of maximum pool - 3000 feet t.

e. Storage (Acre-feet). Top of dam - 363.
Principa Spillway Crest - 13

f. Reservoir Surface (Acres).

(1) Top of dam - 26 t.

(2) Spillway crest (principal) - 3.5 t.
(emergency)- 22 t.

g. Dam.

(1) Type - Earth or earth-rock embankment.

(2) Length - 500 feet -+

(3) Height - 30 feet-+.

(4) Top width - 24 feet ±.
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(5) Side slopes.

(a) Downstream - 1.95H on IV (measured).

(b) Upstream - Exposed section - 2.4H on IV (measured).

(6) Zoning - unknown, although silty clay and gravel appeared
on crest of the dam and the upstream and downstream slopes
have only rock exposed.

(7) Impervious core - unknown.

(8) Cutoff - unknown.

(9) Grout curtain - unknown.

(10) Wave protection - Riprap, limestone rock.

h. Diversion Channel and Regulating Tunnel - none.

i. Spillway.

(1) Principal.

(a) Type - Uncontrolled drop inlet (36" diameter) corru-
gated metal pipe with screen on top and (estimated)
depth of 13 feet to invert; a crude orifice weir
slot has been cut into the side to form the present
crest. The conduit through the dam is a 30-inch
diameter concrete pressure pipe (see photo 7). The
spillway riser has been much higher in the past -
perhaps 8-10 feet from evidence found at the site
(see photos 3, 5, and 6).

(b) Size of weir orifice - 1 foot wide by 4 feet high.
Top riser weir - 9 feet (not controlling).

(c) Crest elevations - 802 (top present riser).
797.3 (crest weir orifice).

(d) Downstream channel - low brush and a few trees in
channel 75 feet wide.

(2) Emergency.

(a) Type - grassed earth channel.

(b) Control section - 20 foot bottom width l0(h):l(v)
left bank and 5:1 right bank at
emergency spillway station 1+50.
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(c) Crest elevation - 820.4 feet M.S.L.

(d) Upstream channel - very poor grass and bare ground.

(e) Downstream channel - very poor grass.

j. Regulating Outlet.

(1) Principal spillway and dam.

(a) Apparently 2" hose is used at times to pump or siphon
down the lake level.

(b) No other regulating devices.

(2) Emergency spillway - none.

-5-



SECTION 2-ENGINEERING DATA

2.1 DESIGN

No design data were available.

2.2 CONSTRUCTION

No construction data were available.

2.3 OPERATION

There are no control discharge structures for this dam. No data
on operation of the spillway were available.

2.4 EVALUATION

a. Availability. There were no engineering data available for this
dam.

b. Adequacy. Seepage and stability analyses comparable to the re-
quirements of the 'Recommended Guidelines for Safety Inspection
of Dams' were not available, which is considered a deficiency.
These seepage and stability analyses should be performed for
appropriate loading conditions (including earthquake loads) and
made a matter of record.

c. Validity. Not applicable.

-6-



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General. A visual inspection of Mo Noname Dam 168 was made on
September 21, 1978. Engineers from Hoskins-Western-Sonderegger,
Inc., Lincoln, Nebraska, making the inspection were: Stephen
Nickel, Geology and Soil Mechanics; Gordon Jamison, Hydraulics
and Hydrology; Garold Ulmer, Civil Engineer; and Richard
Walker, Hydrology. Specific observations are discussed below.

b. Dam. The upstream slope from the waterline to the crest of the
dam was found to be covered with riprap of semi-durable lime-
stone. The riprap appears to be in good condition and to be
quite thick. There is some possibility that the embankment is
zoned, and consists of upstream and downstream rock zones and
a silty clay core. There are several trees,up to 12 inches in
diameter, growing out of the limestone rock.

The downstream slope was also covered by limestone riprap. The
entire face was overgrown with trees, brush and weeds. The
density of the growth on the downstream slope made it difficult
to determine the condition of this section. No slides or
seepage were noted on the downstream slope.

There is an erosion channel up to 6 feet deep and 6 feet wide
which descends the right abutment in the vicinity of the
principal spillway inlet riser. The soil exposed in this
erosion channel is a plastic silty clay, similar to that
found on the crest of the embankment. This appears to be a
loessial soil, which probably overlies shales and limestones.
No limestone outcrops were observed in the abutments. Neither
slides nor seepage were noted in the abutments.

c. Appurtenant Structures. The principal spillway consists of a
36-inch corrugated metal pipe riser connected to a 30-inch
diameter concrete outlet pipe passing through the dam at about
center line station 6+00. The riser is in an extremely
deteriorated condition. At one time the riser appears to have
been as much as 10 feet taller than it is currently. A broken
piece of riser pipe is lying near the riser and the structure
which probably held it is still partially in place around the
riser. The upper portion of the riser which is still in place
has been punctured along most of its visible length. Water is
entering 6 to 8 feet below the top. In this manner the pool
elevation is maintained at its present level.
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d.- Reservoir Area. No wave wash, excessive erosion or slides
were observed along the shoreline.

e. Downstream Channel. The spillway outlets approximately 275
feet below the toe of the dam into a small plunge pool and a
well defined channel. No excessive erosion was noted.

f. Downstream Hazards. Downstream hazards are described in Section
5.

3.2 EVALUATION

The general condition of this dam, including the vegetation on the
upstream and downstream slopes, the deep erosion channel in the
right abutment and the deteriorated condition of the inlet riser
for the principal spillway, indicates lack of any maintenance.
The pool level that is currently maintained is lower than the
level of ground at the downstream toe of the dam. The heavy
vegetation on the downstream slope made it impossible to fully
observe the structural conditions on the slope. The trees now
growing on the upstream and downstream slopes, if allowed to
continue to grow, would have the potential of causing failure of
the dam during times of high runoff. The erosion in the right
abutment is a cause for alarm. If this erosion is left unchecked,
it could lead to failure of the dam during periods of high runoff.
The emergency spillway appeared to be in good condition.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no controlled outlet works for this damn and no regulating
procedures exist.

4.2 MAINTENANCE

The general condition of this dam, including the vegetation on the
upstream and downstream faces, the erosion in the right abutment,
and the deteriorated condition of the principal spillway inlet
riser, indicates that it has been several years since any main-
tenance measures have been performed.

4.3 MAINTENANCE AND OPERATING FACILITIES

No operating facilities exist at this dam.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

The inspection team is not aware of any warning system at this dam.

4.5 EVALUATION

The trees growing on the upstream and downstream slopes and the
erosion in the right abutment both could lead to the potential of
failure during high runoffs if not controlled.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. No hydraulic or hydrologic data were available
from the owner. All computations are based on the survey made
at inspection or are taken from the 7 1/2' quadrangle. These
are summarized and attached in Appendix D.

b. Experience Data. The drainage area and elevation-area-storage
curves were developed from the USGS Liberty, Missouri 7 1/2'
quadrangle. The hydraulic computations for spillways and dam
overtopping discharge ratings were based on data taken in the
inspection field survey.

c. Visual Observations.

(1) The principal spillway is in very poor condition as the
photos indicate. It is only a makeshift in its present
condition to crudely maintain lower reservoir stages.

(2) The emergency spillway channel is in good condition and
could function.

(3) The emergency spillway channel is in the left abutment.
Spillway releases will not endanger the integrity of the
dam.

(4) There is a small dam upstream of the structure which
would affect PMF flows. It is located in the north
extremity of the watershed and can be seen on Plate 1.

(5) The inspection of the smaller dam showed it to have an
effective spillway which diverts its outflow out of the
watershed of Mononame Dam 168 (see map Plate 1). The
possibility of this small dam being overtopped and con-
tributing flood flows directly to dam Mononame 168 is
considered in the routing analysis for overtopping
potential given in Paragraph 5.1d.

d. Overtopping Potential. The spillways are too small to pass
the probable maximum flood without overtopping. The spillways
will pass the 1/2 PMF without overtopping, and they will also
pass the 100-year frequency flood without overtopping. The
spillways will just pass the 0.77 PMF without overtopping.
The 100-year flood outflow requires 6% overtopping spillway
capacity. The 0.77 PMF has a frequency less than (return
period greater than) the 100-year flood. The results of the

-10-



routings through the dam are tabulated in regards to the
following conditions. The inflow from the drainage area1 above the upstream dam mentioned in Paragraph 1 c. (5) was
routed through that dam for the PMF which did not overtop and
contribute to dam 10583 inflows. Therefore the flood flows
from this upper area do not contribute to the inflow to thesubject dam 10583 and are not reflected in the following
routings.

Peak Peak Maximum Freeboard Time
Inflow Outflow Pool Top of Dam Dam

Discharge Discharge Elevation Min. Elev. Overtopping
Frequency c.f.s. c.f.s. M.S.L. 822.2 Hrs.

100-Year 420 12 808.2 +14.0

1/2 PMF 960 15 817.3 + 4.9

PMF 1950 740 823.3 - 1.1 3.3

0.77 PMF 1500 190 822.20 0 0

According to the recommended guidelines from the Department of
the Army, Office of the Chief of Engineers, this dam is classi-
fied as having a high hazard rating and a small size. In con-
sideration of the small amount of water impounded, 50% of the PMF
is the test for the adequacy of the dam and its spillways.

The St. Louis District, Corps of Engineers in a letter dated
11 August, 1978 has estimated the damage zone extending three
miles downstream of the dam. Within the first 3/4 mile down-
stream of the dam are three to four houses and associated
buildings, three improved road crossings, two railroad tracks
and two power lines. The floodplain is farmed. Located just
upstream of the dam is a smaller dam and reservoir whose effect
was considered in the hydrologic analysis.



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. Visual observations of items which
adversely affect the structural stability of this dam are
discussed in Section 3. These include the following features:
the trees and other vegetation on both slopes and the erosion
in the right abutment.

b. Design and Construction Data. No data were available.

c. Operating Records. There are no controlled outlets for this dam.

d. Post-Construction Changets. The only post-construction change
that is apparent is the removal or destruction of the upper
portion of the inlet riser and the subsequent lowering of the
normal pool level.

e. Seismic Stability. This dam is in Seismic Zone I. An earth-
quake of the magnitude used for design in this seismic zone is
not expected to cause structural failure of this dam.



SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. Two items were noted during the visual inspection which
could seriously threaten the safety of the dam if not corrected
or controlled. These items are the uncontrolled vegetation on
both slopes of the dam and the erosion in the right abutment.
The presence of riprap on both slopes of the embankment, to the
crest of the embankment, would provide some protection against
erosion of the embankment during overtopping.

b. Adequacy of Information. Due to the lack of engineering data,
conclusions in this report are based upon performance history
and visual observations. These data are considered sufficient
to support these conclusions. Neither seepage nor stability
analysis were found, which is a deficiency that should be
corrected in the future.

c. Urgency. The remedial measures recommended in Paragraph 7.2
should be accomplished in the near future.

d. Necessity for Phase II. A Phase II investigation is not called
for. However, additional engineering data and analyses should
be obtained by the owner, at the owner's expense, to evaluate
and design the recommended remedial measures.

e. Seismic Stability. This dam is in Seismic Zone 1. An earth-
quake of the magnitude used for design in this seismic zone is
not expected to cause structural failure of this dam.

7.2 REMEDIAL MEASURES

a. Alternatives. The present elevation of the permanent pool
appears to be almost a matter of chance. A permanent pool
elevation should be chosen, such that at least one-half of
the PMF can be passed without overtopping of the dam. The
inlet riser should be repaired so as to maintain the per-
manent pool at its selected elevation. Additional investi-
gations and analyses should be conducted to determine the
structural characteristics and stability of the present
embankment. These analyses should include a seepage analysis
if it is warranted by the chosen elevation of the permanent
pool. The services of an engineer experienced in the design
of dams should be obtained to perform the investigations and
analyses of the present dam and to design the appropriate
modifications and remedial measures.
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b. 0 & M Maintenance and Procedures. The following 0 & M
maintenance and procedures are recommended.

(1) A program should be developed and put into action to
remove trees and brush from the dam and to keep trees
and brush permanently off the dam and to control other
vegetation. Mowing is not possible due to the riprap
entirely covering both the upstream and downstream
slopes.

(2) The erosion in the right abutment should be repaired and
controlled.

(3) If the dam is to remain functional even as a dry dam, the
inlet riser should be repaired to preclude the possibility
of its structural collapse and the potential for the inlet
to become permanently blocked.

I1
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PHOTO NO. 2
UPSTREAM FACE
FROM LEFT ABUTMENT

g!
g?

g

PHOTO NO. 3

I UPSTREAM FACE
BROKEN SECTION OF
RISER IN FOREGROUND

II

tPHOTO NO. 4SCREST FROM
RIGHT ABUTMENT
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PHOTO NO. 5 PHOTO NO. 6
EROSION CHANNEL PRINCIPAL SPILLWAY
IN RIGHT ABUTMENT INLET RISER

PHOTO NO. 7
PRINCIPAL

I PLATE B-2
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PHOTO NO. 8
DOWNSTREAM FACE
FROM RIGHT ABUTMENT

I

S ,-PHOTO NO. 9A LOOKING DOWNSTREAM
IN EMERGENCY SPILLWAYp .FROM DAM CENTER LINE
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tit.
I

I PHOTO NO. 10
LOOKING DOWNSTREAM
IN EMERGENCY SPILLWAY
FROM CONTROL SECTION

I

1 PLATE ,-3



I PHOTO NO. 11
LOOKING DOWNSTREAM
IN EMERGENCY SPILLWAY
EXIT CHANNEL

I PHOTO NO. 12
LOOKING DOWNSTREAM
FROM DAM
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APPENDIX D
HYDROLOGIC COMPUTATIONS



HYDROLOGIC COMPUTATIONS

1. The Mockes dimensionless standard curvilinear unit hydrograph and
SCS TR-20 computer program were used to develop the inflow hydro-
graph (see Plate DI). The inflow hydrograph for the 100-year flood
was also generated by the consultant using the TR-20 program.

a. Six-hour, twelve-hour, and twenty-four hour 100-year rainfall
for the dam location was taken from NOAA Technical Paper 40.
The 24-hour probable maximum precipitation was taken from
curves of Hydrometeorological Report No. 33 and current Corps
of Engineers, St. Louis District, policy and guidance for
hydraulics and hydrology.

b. Drainage area = 0.30 square mile contributing to the dam
inflow and 0.04 square mile noncontributing because of small
dam.

c. Time of concentration of runoff - 0.29 hour which was derived
by the Kirpich Formula. The unit hydrograph duration was
0.171 time of concentration.

d. The antecedent storm conditions were heavy rainfall and low
temperatures which occurred on the previous 5 days (SCS AMCIII).
The initial pool elevation was assumed at the crest of the
principal spillway (797.3 M.S.L.).

e. The total 24-hour storm duration losses for the 100-year storm
were 1.37 inches. The total losses for the 1/2 PMF storm were
1.45 inches. The total losses for the PMF storm were 1.54
inches. These data are based on SCS runoff curve number 76 and
antecedent moisture conditions from SCS AMCIII. The hydrologic
soil groups of the watershed are B and the land usage is
mixed pasture and woods.

An SCS runoff curve number of 82 was used on the small non-
contributing area. The land usage contained more impervious
surfaces.

f. Average soil loss rates = 0.08 inch per hour approximately.

2. The principal spillway weir/full pipeflow discharge ratings were
developed using standard formulas and criteria from the SCS pub-
lication "Design Manual EWP-5". The emergency spillway rating
was developed as follows. Hydraulic analysis showed the control
section in the emergency spillway to exist at spillway station
1+50 because of the mild channel slope from station 0+50 to 1+50.
Critical depths were computed at the control section (station 1+50).
Then corresponding depths of flow were established at the spillway
crest (station 0+50), and the reservoir water surface corresponding
to a given discharge was established by correcting for velocity
head and entrance losses. See sketches, Appendix C for spillway
channel geometry. The rating curves for each component spillway flow,
the dam overtopping flows, and the combined rating is given on Plate D-4.

PLATE D-1



I
The flows over the dam crest were based on the broad-crested weir
equation Q = CLH3 / 2 , where H is the head on the dam crest; the
coefficient C which varies with head was taken from the USGS
publication "TWRI, Book 3, Chapter 5, Measurement of Peak Dis-
charge at Dams by Indirect Methods".

3. Floods were routed through the reservoir using the TR-20 program
which was the "Modified Puls" method to determine the capabilities
of the spillways and dam embankment crest. The storm rainfall
patterns, inflow hydrographs and routed outflow hydrographs are
shown on Plate Dl. The pertinent portions of the TR-20 computer
runs are attached for the PMF, 1/2 PMF and 100 year flood.

P

PLATE D-2
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